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Dovoloosant  of  Bov.uiiBm  Micrcbo  in  Canned  Feeds  for  Children 

By:  E.H.  IL'.ZC  LHINji 

Central  Scientific  Kosearch  Inctituto  of  Canr.od  Foods  and  Dried 
Vegetables  Induotry  (TSNIIKOP) *  Lo3cow 

(Translated  by:  Edward  Lachowicz.  Maryland,  Medical-Legal  Foun¬ 
dation,  Inc.,  700  Fleet  Street,  Baltimore,  Maryland,  21202) 

Presently,  the  aoaortment  of  canned  foods  for  children  ir.  the 
domestic  production  includes  approximately  30  kindo  of  different 
varieties.  Yot,  so  far,  no  specific  articles  have  been  written  on 
a  possibility  of  development  cf  total iem  microbe  in  canned  foods 
for  children,  while  the  available  data  pertinent  to  thia  question 
remain  contradictory. 

So,  wo  decided  to  investigate  the  thermal  resistance,  the  rate 

i>  - 

of  development  of  bctulinal  microbe  and  its  toxin  production  in 
various  canned  foods  .for  children it  /•'*  /•  f'i7r  f, 

t 

v/o  determined  tho  thermal  resistance  of  spores  of  C 1 .  totullnum 

% 

h/9 b  in  cans  containing  a  "vcgctable-moat  soup-puree  with  squash"  , 
"tomato  ocup-purco"  end  "vogetable-meat  ooup-puree  with  tomatoes". 

..voiding  sterilization,  we  contaminated  prepared  canned  foods 
with  calculated  100,000  to  200,000  spores  in  1  ml  and  then  we  set 
v  ml  w—  tho  material  into  ^ncu  ampoulo.  The  hermetically  sealed 
ampoules  wero  heated  in  glycerin  both  at  variouo  temperatures  and 


tiuo  intervals.  Uo  heated  5  to  10  ampoules  of  oach  varie.nt  material. 
The  ompouloa  vovo  hept  in  tho  incubator  at  35°C.  ..ftcr  3  centho ,  wo  1 
opened  tho  aupouloo  to  dotermir.o  the  development  of  Cl.  botulinua 
and  ito  toxin  production,  using  biological  toot  on  v:'n ito  mice.  Th3 
rcoulto  of  the  oxporimont  are  shown  in  Table  . 
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pH 

Time  i~i  minutes  required  fo 
the  oupprossion  of  activi¬ 
ties  of  Cl.  botulinum  epero 
at  various  temperature a V 

H5°C 

1 2C°C 

125°C 

Vogo table  aoup-purca  with  equash 

5.6 

24 

8 

5 

Vogctablo  meat  soup-puree  with 

squash 

5.3 

24 

10 

6 

Tomato  soup-puroe 

1  5.7 

15 

6 

5 

Vegetable  meat  aoup-puroo  with 

1 

tomatoes 

!  ^ 

’5 

6 

4 
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The  obtainod  results  indicate  that  the  spores  of  botulism 
microbes  had  a  lowor  thermal  resistance  in  canned  food9  with  tomato 
paote  than  in  cannod  foods  with  similar  ingredients,  but  without 
the  tomato  pacta.  This  divoraity  in  the  thermal  resistance  appeared 
particularly  at  11 5°C  temperature.  Spores  remaining  after  heating 
canned  foods  with  tomatoeo  continued  to  dovelop  and  to  produce  their 
toxin. 

;/e  alao  established  a  possibility  that  spores  of  botulism 
microboo  not  thoroughly  heated  car.  grow  in  other  kinds  of  canned 
foods  for  children.  ? or  this  purpose  wo  contaminated  with  detoxicatod 
aporca  of  01.  bot-linum  f/98  or  13/2 3 3  r-ady  products  :r.  cans  N 0.83-5, 


cr  in  ampoules  and,  avoiding  ctorilization,  wo  kept  this  material 
in  tho  incubator  at  35eC* 

Uo  determined  that  in  canned  food#  like  "ground  beef*  ,  "livor 
puroo  with  rice",  "chicken  ooup-puree  with  vegetables",  "vegetable 
meat  coup-puroo  with  greon  peas" ,  "vegetable  meat  soup-puree  with 
uquach" ,  "vegetable  ooup-puree  with  cauliflower",  "tomato  aoup-puree"  , 
"green  poa  coup-pureol ,  "green  poa  eoup-pureo  with  milk",  "squash 
ocup-puroo  with  milk?  and  "punpkin  ooup-puree  with  milk",  all  having 
active  acid  ccr.tont  in  the  pH  range  from  5.3  to  6,2,  the  aporea  of 
botulism  microbe  developed  and  produced  their  toxin  after  we  injected 
100,000  to  200,000  oporea  into  each  can  No. 83-5  (omaller  quantities 
of  inoculum  wore  not  used  in  these  experiments) .  The  biological  teat 
produced  positive  reaction  on  the  third  day  after  the  inoculation. 

Tne  conditions  found  in  processing  canned  foods  for  children 
( homogenizing ,  hot  packing  ana  vacuum  sealing)  seemed  to  favor  a 
development  of  botulism  microbes.  The  gas  that  forms  in  the  first 
hours  (aometlmco  during  the  first  several  days)  of  the  development 
of  bacterial  cello,  io  absorbed  by  tho  product,  thua  the  production 
of  gu a  hao  been  manifooted  slightly.  A  considerable  production  of 
gao  in  canned  foods  infected  with  Cl.  totulinum  followed  simultaneously 
or  oven  some  time  later  after  the  production  of  botulinal  toxin  in 
tho  cano . 

Basically,  tho  smell  of  canned  food3,  in  which  the  botulinal 

microbe  grows,  is  determined  by  the  ingredients  of  the  canned  products. 
In  canned  face-  like  the  "vogotable  soup-pureo" ,  "vegetable  meat 

soup-purco  wi-h  tomatooo"  and  "beef  soup-puroe" ,  a  development  of  the 


botulism  uici'oto  caused  tho  oppearancn  of  a  ctrong  putroscont  cnell. 

In  tho  "chickon  coup®purco  with  vegetables*  appeared  a  strong  choccy 
small}  in  tho  "vojotablo  soup-puree  with  cauliflower*  -  a  rancid 
anoll  of  oili  in  tho  "groen  poa  puroo"  -  c  onoll  of  a  cour  product; 
in  tho  !1  cquuch  purco  with  milk"  and  in  tho  *  pumpkin  purco  with  milk* 

-  a  faint  contaminant  onoll.  Tho  development  cf  bctulicm  culture  in 
tho  “tenato  coup-puroo"  passed  without  any  appoarance  of  the  con¬ 
taminant  one 11. 

Tho  dcvolopnont  of  botulism  microbe  in  tho  enumerated  kindB  of 
canned  fo^da  for  childron  was  aloo  accoaponiod  by  the  separation  of 
tho  contents  into  layora,  by  tho  separation  of  liquid,  by  the  for¬ 
mation  of  a  compact  grain  otructurc  in  the  product  and  by  tho  ap¬ 
pearance  of  more  intonso  coloration  in  the  product. 

But  all  these  changes  not  always  emerged  effectively  in  many 
kindo  of  cemnod  foods,  even  up  to  the  moment  of  the  production  of 
toxin.  Tho  "vcgotable  soup-puree  with  squash",  the  "tomato  soup-puree", 
the  “green  pea  puroo"  and  the  "pumpkin  puree  with  milk",  all  evidenced 
tfcoir  changoo  in  a  mild  form;  they  could  bo  distinguished  only  by 
coaparioon  with  tho  control  material  not  infected  with  the  epecimeno. 

Of  particular  intoroot  was  a  otudy  of  tho  behavior  of  botulism 
eporoo  in  tho  "carrot  pureo"  and  in  tho  "carrot  puroe  with  semolina" , 
bocauuo  it  has  proviously  boon  stated*^  that  botulinal  spores  do  not 
grow  in  a  juice  of  boiled  carrots. 

hftcr  the  "carrot  puroe  with  semolina"  had  been  inoculated  with 
tho  botulicn  culturo  typos  L  and  3,  we  detected  on  the  eecond  day  a 
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formation  of  gas  in  50^  of  tho  specimens.  However,  tho  biological 
toot  of  the  cpocimono  failed  to  diecicae  botulinal  toxin  or.  the 
third  day.  Subsequently ,  tne  contents  contaminated  with  the  opcci- 
acr.o  acquirod  a  fino-grain  structure  and  bocame  ceparatod  into  layers, 
but  the  charges  were  manifested  ir.  a  very  mild  form.  Later,  tho  bio¬ 
logical  t03 1  porformed  on  the  tenth  day  after  contamination  of  canned 
fooda  diacleaod  the  preoence  of  the  botulinal  toxin  in  all  specimens 
infected  with  the  type  A  culture  and  in  two  out  of  three  specimens 
infee tod  with  tho  typo  B  culture.  Thoreforo,  the  botulinal  toxin 
develops  in  tho  "carrot  pureo  with  semolina" ,  but  irregularly  and 
slower  than  in  other  canned  foods  for  children. 

In  tho  "carrot  puree"  we  detected  gas  on  tho  second  day  in  two 
out  of  23  specimens  infected  with  spores  of  Cl.  botulinum  type  A  or 
B.  The  gao-forming  specimens  disclosed  on  tho  tonth  day  the  presence 
of  botulinal  toxin  that  corresponded  to  the  A  and  B  types.  Uo  atored 
tho  other  21  opecimono  for  3  months  and  we  oboorved  no  changes  in 
their  organoleptic  properties  and  no  development  of  toxin. 

Tie  inoculation  of  the  same  infoctod  "carrot  puree"  on  tho 
casein-fungous  medium  disclosed  that  tho  botulinal  spores,  which 
failed  to  grew  in  tho  "carrot  puroo^  maintoined  thoir  vitality  in 
thia  medium. 

Uo  also  investigated  a  possibility  of  the  development  of  Cl. 
botulinum  typos  A  and  B  in  cans  with  fruit-berry  foods  for  children, 
in  the  "applo  purco  with  rice",  "plum  puree",  "apple  puree"  and  in 
the  "fruit  cocktail  purco".  Ue  infected  those  specimens  with  100,000 
to  200,000  botulinal  spores  per  1  ml.  Avoiding  sterilization,  we  kept 


tfc.'.o  material  is  tho  incubator  for  3  montho  at  35°C.  Cg  found  no 
visible  indications  of  spoilage,  nor  a  production  of  toxin.  Tho 
inoculation  of  the  anno  cpocimono  on  tho  casein-fungous  medium 
disclosed  that  tho  oporoo  of  Cl,  botulinum  typco  A  and  B  appeared 
nonviablo  In  5C/S  of  tho  opacimcr.a  of  tne  "apple  puree  with  rice" 
and  in  the  "fruit  cocktail  puree".  All  apecimen3  of  the  -!applo  puree" 
and  the  "plum  puroo"  evidenced  otorility.  Thus,  the  spores  of  Cl. 
botulinum  r.ot  only  failod  to  grow  in  cans  with  the  frui^-berry  foods 
for  children,  but  in  duo  time  they  died  out. 

Honcc,  ono  can  drew  tho  following  conclusions  from  the  obtained 
findingo. 

Tho  prcaenco  of  tomato  paste  in  a  quantity  compatible  with  a 
formula  for  canned  foode  for  children  reduces  the  thermal  resistance 
of  Zl).  botulinum  oporea,  but  it  dooc  not  inhibit  a  development  of  the 
culture  and  the  production  of  botulinal  toxin. 

Tho  botulico  microbe  can  grow  and  produce  ito  toxin  in  all  kinds 
of  moat,  moat-vegetable  and  vegetable  canned  foods  for  children, 
except  a  carrot  kind.  Spores  of  botulism  microbe  intergrow  irregu¬ 
larly  ir.  the  "carrot  pureo"  and  in  the  "carrot  puree  with  semolina". 

Botulinal  oporoo  do  not  develop  in  cans  with  the ^ fruit-berry 
food3  for  children  and  die  out  etep-by-stop. 

Tho  development  of  botulinal  microoe  and  the  production  of  toxin 
in  cannod  foodo  for  children  is  not  always  accompanied  by  tho  indi¬ 
cations  of  opoilago. 

Ccnoequontly ,  it  is  necessary  to  constantly  maintain  a  high, 
iovel  of  tho  sanitary  conditions  in  the  manufacture  of  canned  foods 


for  children  and  to  carofully  watch  for  adherence  to  this  rule 
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